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Introduction

Distance learning is a fast developing field with many different aspects to it. One commonly accepted differentiation is between the synchronous and the asynchronous aspects of distance learning. The synchronous aspect refers to learning scenarios such as study groups or class rooms. Asynchronous teaching is mainly represented by exercises (Zitterbart et al. 98). To provide a complete environment for distance learning it is necessary to consider both aspects. Asynchronous learning has been investigated to a great extend and many, mostly WWW based systems have been devised to support it. Synchronous learning in this respect is still less developed. There are a number of systems available, but these do not completely cover the needs of synchronous learning, as many underlying topics are still open to research. 

The Modular Advanced Collaboration System (MACS) developed at the Institute of Operating Systems and Computer Networks (IBR) of the Technical University of Braunschweig aims at providing a flexible, scalable and easy to use system for synchronous distance learning. New ways of visualizing interactions among learners and teacher provide network-based learning that is similar to real life scenarios. Asynchronous aspects of distance learning are covered by the WWW-based learning environment Tele online/offline Learning (To/oL) also developed at IBR (IBR 98).

Structure of MACS

MACS offers an open framework for Computer Supported Collaborative Work (CSCW) applications as needed for synchronous distance learning. Due to its modular design, MACS can easily be configured to serve different scenarios, e.g., study groups or class rooms. The study group scenario assumes a small number of participants with equal rights, while the class room scenario provides extended rights to the teacher. Larger scenarios to model other environments, e.g., a conference with hundreds of participants, are thinkable.

MACS consists of three different levels: network, tools and control. At the network level the best suited protocol for the chosen scenario can be configured by taking the number of participants, the type of media and the available infrastructure into account. The number of participants is mainly determined by the type of scenario. The type of media involved can result in drastically different requirements (e.g., a text tool/chat vs. high quality audio/video). The infrastructure available to the participants has to be considered, as this might limit the choice of media (tools) and suitable protocol, thereby, limiting session size (i.e., number of participants). The tool level contains the main functionality of the available/used tools. A session is created or joined without any tools activated. Once in the session it is up to the learner to start a selection of tools and, thereby, create/join the corresponding media stream. An example for the motivation of not automatically joining all media streams is a mobile participant, who due to the bandwidth limitations of the wireless connection may not be able to support video streams. The control level is responsible for system and session administration. The system administration includes the maintenance of databases listing the current sessions, known users and available applications. Mechanisms to create, join, conduct, leave and terminate a session are offered, as well as mechanisms to invite or expel a participant. The session administration and visualization is performed by a session controller. This is necessary, as it is possible to simultaneous participate in more than one session.
Session Control

In MACS session control is performed by a session control module, such as the Visual Session and Floor Control module (ViSCO). ViSCO performs session and floor control in a virtual meeting room, in which participants are represented by thumbnails (Fig. 1). Various state information about the participants is provided through the thumbnail and symbols associated. An example is the participants multimedia (e.g., audio and video) equipment, represented by the symbols above the participants thumbnail. A camera symbol means that the participant has a camera available and can, therefore, source a video stream.

Floor and session control are also performed within the virtual meeting room. If a learner requests the audio floor, a speaking bubble is displayed on top of the corresponding thumbnail. This can easily be recognized by the other participants, especially by the current floor holder who may decide to release the floor. This type of visualization of social situation within a session helps participants to interact in a more natural way, just like in a conventional teaching and learning scenario. The graphical representation depends on the learning scenario. For the study group scenario (Fig. 1) the participants are arranged around a simple table, while the class room scenario puts the teacher in front of his class.

The integration of the session control into the virtual room provides a consistent user interface and a strong grouping of control elements. This prevents the well-known problem with complex user interface due to a large number of buttons, sliders and other control elements (e.g., MBone-tools) (Kuma 96).
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Figure 1: MACS user interface.

Conclusion and Outlook

There are different scenarios in distance learning, each with its own set of requirements. MACS provides a flexible and modular system which can easily be configured to fit the scenarios needs. A strong emphasis is placed on ease of use to help novice learners and teachers to learn the system. Feedback about the current session situation is provided by VISCO, allowing for more natural learning. Further extensions are planned and other scenarios, besides study groups and class rooms will be investigated. For further details please visit the MACS homepage at htttp://macs.ibr.cs.tu-bs.de/.
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